We report the magnetoresistance (MR) and Shubnikov de Haas (SdH) 
INTRODUCTION
The ZrTe 5 is an important member of the group IV transition metal penta-chalcogenides. The initial studies on this compound were focused to understand the origin of resistivity anomaly around T ~ 145 K, large thermoelectric power (S) and positive magnetoresistance (MR) [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] . The anomaly in resistivity is thickness dependent and evolves with the electronic structure [3, 12, 13] . Recently P. Sahi et al. has suggested that the anomaly in electronic transport occurs due to bipolar conduction and anisotropies for electrons and holes conduction [13] .They discussed that ZrTe 5 in perfect stoichiometric form is semiconducting and shows positive S, and tellurium off-stoichiometry gives rise to resistivity anomaly with metallic behavior and reversal of the S sign at low temperatures [13] .The ZrTe 5 exhibits many exotic and interesting features of topological protected states. G. Manzoni et al. showed 3-D strong topological insulator(TI) behavior [4] . The band topology is sensitive to lattice parameters and interlayer distances, and a mere 3-4% change in interlayer distance can lead to strong TI to weak TI behavior [14] . However, G. Zheng et al. showed the direct evidences for 3-D Dirac semimetal phase of ZrTe 5 through angle dependent magnetoresistance (MR) measurements [15] . Interestingly, 3-D Weyl semimetal behavior shifts to 2-D Dirac semimetal upon application of 8 Tesla magnetic field along b-direction [5] . The compound shows topological edge states (TES) in large energy gap of 100 meV at the Brillouin zone center [14] which is also supported by the scanning tunneling microscopy (STM) experiment with bulk band gap of 80 meV at step edge [6] . The mass acquisition of massless Dirac Fermions (electrons), chiral magnetic effect, van Hove singularity near Fermi level, fractional Landau levels have also been reported in ZrTe 5 [7] [8] [9] 17] .
The most of studies undertaken regarding the topological features have been performed on a bipolar single crystalline ZrTe 5 where electrons and holes are dominant carriers below and above the resistivity anomaly respectively. But the studies on p-type ZrTe 5 where the transport properties are dominated by holes only are very few. Recently A. Pariari and P. Mandal performed magnetization and magneto-transport measurements on p-type ZrTe 5 single crystal and showed the coexistence of topological Dirac Fermions on the surface and 3 D Dirac cone state in the bulk [12] . In the 3-D TIs, MR study are of vital importance as it is directly related to the Fermi surface and electronic properties of material. But observation and detection of topological surface states (TSS) has always been a key challenge as bulk carriers contribute to the surface transport. The separation of TSS from the bulk contribution, impurities and defect states becomes very difficult in case of small carrier mobility of TSS. Generally high quality single crystals are required to study the electronic transport of surface states in these circumstances.
However, here we report the MR and SdH quantum oscillations in the good quality p-type polycrystalline ZrTe 5 .The electronic and magnetic properties are compared with bipolar ZrTe 5 and p-type ZrTe 5 single crystals. Our study shows the evidence of 3-D Weyl semimetal behavior and the SdH oscillations with a single predominant oscillation frequency in fast Fourier transform spectra. Our magnetic data shows zero cusp paramagnetic susceptibility and supports the existence of TSS.
SAMPLE PREPARATION AND MEASUREMNTS
The polycrystalline ZrTe 5 was prepared by solid state reaction method route, by heating of the stoichiometric amount of pure(> 99.95%) elemental Zr and Te inside the evacuated quartz tube at 500 0 C for 7 days and then it was slowly cooled to 200 0 C. The obtained material was further grounded, pelletized and sintered at 500 0 C for 24hours.
The X-ray diffraction and EDS analysis on the powdered compounds confirmed the single phase of the compound [2] . The Rietveld refinement of the XRD data using Cmcm space group, gave the crystal lattice parameters as a = 3.96 Å, b = 14.62 Å and c = 13.91 Å that are slightly higher than the reported in literature [12, 13] . ]. It is to mention that our polycrystalline pellets show the dominant presence of (115), (170), (191), (119) and (332) planes only.
The electronic transport measurements were performed in temperature (T) range of 1.8-300 K under the magnetic field (H) of 0 -14 T using Quantum Design Physical Properties Measurement System (PPMS) and Quantum Design Magnetic Properties Measurement System (MPMS) was used for the magnetic measurements. with the quadratic field dependence at low fields [18, 19] . The transformation from metal to semiconducting behavior in our (T) data is also consistent with that predicted for 3 D Weyl semimetal [20] . [19, [23] [24] [25] [26] , Dirac semimetals [27, 28] , Weyl semimetals [29] , and non-degenerate semiconductors compounds [30] . The quantum effects may also lead to unsaturated linear MR due to the linear energy dispersion of the Dirac fermions at the touching point [31] . The observation of small effective mass, small Fermi surface pockets and high mobility from the SdH oscillations in our polycrystalline sample indicates toward the contribution of quantum MR in linear MR at high fields. The variation of resistivity with magnetic field in the extreme quantum limit for an isotropic metal can be described by Abrikosov's isotropic model [32] . This model gives rise to linear resistivity (MR) as given
Magneto transport Measurement
where  ij are components of resistivity tensor, n 0 the electron density and N i is the 
Shubnikov de Haas (SdH) Oscillations
We have shown the SdH Oscillations at 1.8, 3, 5, 7, and 10 K in Figure 2 states [33] but this behavior is in contrast to the observed in reference [22] for bipolar ZrTe 5 . The SdH frequencies in our p-type ZrTe 5 can be predominantly divided into the three fundamental frequencies F1 (0.40 T), F2 (3.80T) and F3 (5.40T). F1 has multiple harmonics such as 4  F1, 6  F1, and 16  F1. From the figure 3(b) , it is evident that frequency F1 is dominant at low fields as well as high fields whereas frequency F2 and F3 do not have any harmonics or combination frequencies. As our polycrystalline ZrTe 5 shows p-type behavior in the whole T range, the frequency F1 should correspond to hole pockets. In the literature, it is observed that Fermi surface of bipolar ZrTe 5 comprises three pockets; one hole and two electron pockets and the volume of hole pocket is almost twice of the sum of the volumes of electrons pockets [22] . Our observation is consistent with presence of just three Fermi [34, 35] . s, is of same order as for bipolar ZrTe 5 single crystal [22] and mean free path l is almost double of it (23 nm) [37] . Such a high value of surface mobility ensures the high quality of polycrystal and suggests that SdH oscillations originate from the surface states which are topologically protected, because in the bulk, mobilities (3000 and 1500 cm 2 V -1 s -1 along a-and c-axis) in the bulk ZrTe 5 [37] are very low in comparison to surface states. The surface contribution to overall conduction could be calculated by taking the ratio of surface state conductance G S to R bulk -1 (where G S = (e 2 /h) k F l, and R bulk is the resistance at 1.8 K) [40] . The surface contribution is just 0.007 % of overall conduction which is again in agreement with SdH oscillations originating from the surface. The metallic parameter (k F l) of our ZrTe 5 at dominating frequency comes around ~ 1.75 which is lower in comparison to k F l ~ 5 for metallic LuPdBi [34] . to the spin-momentum locking the electron spin could align along the applied magnetic field direction due to singularity in spin orientation, which results in a low field paramagnetic peak in susceptibility (M/H) curve [12, 43] . [13] . The observed singularity in susceptibility at low fields is typical signature of 3-D TIs, arising from the sample surface due to the opening of a Zeeman gap at the Dirac point of the helical metal [12] and is universal to the 3-D TIs. The singularity is independent of the bulk carrier density, and predicts the existence of electronic states near the spin-degenerate Dirac point.
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CONCLUSIONS
We have analyzed MR of p-type polycrystalline ZrTe 5 . The SdH oscillations were observed at low T below 15 K.
The small value of the effective mass m*  0.05m e and high mobility of 2. 
